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[ ft ft ft £ © « H ] 

imxm i ] 

Mt2ft{t&¥S#JI©5giiilC tt. -©ft<tft¥B#B*ftj£TSftff£|ig-©fcsi,j>5fe 
SSlOSIlAtlU^n. -©£ 1 ©&SB©±l;:tt. MfEBfc«!l¥&#:JI £fitfi£f s 

^ X x > , * > * JK XFD>fn, rt'J^A. V ^ * »> * A . 5>*3 = 
[sS*^ 3 ] 

* fctt 2 Btt©%B£ftft?. 
[ft*JS 4 ] 

< *fe-«Kftfl:ft#»*ft*»Bb. ttGft<bft¥*ftB©*B£. C©ftfctt¥*# 
l«Mffit«ttKj:R-o«K»6ft«liojtiM«Sitl, C©»l©«B»©±fc 
. ftEftfcft¥ftfcB£ft«TS««iftfc*4&»jfc5fc.6flS2 ©ft«B£BJ*b, 35 
C . £ft&©B©<J>&<£t>-«KfiBfcR»3ttTfc*3fc«Bft*^©ftB#ftT*o 

Bfcftftb. *V>T> COftK»61tO mbfcWIHaW«S*ftl3»b, WfSKfc«3¥S#: 
»!±KffliBmi©«Bft£^J«TS£<h£1$B < hT£ftm&&sfi^©«B#j£. 
[ft*St 5 ] 

fteftfc«**ftBAtfffleftl©ttBft*tft*»&3nfcBB«S*. iftfHS 2 ©fcB 
B*«Bf**:**ft-t»»|lEfcBBL. *V>T, C©»ft*&BDfflbfc«tlffiBljliB«:£ 
JQ & b » iftiBSfl 1 ©«BH±ICMf2?fS 2 OSliSDStSI t S^f i t 5 4 IB 

«©*m^tt*^©3Si§^&. 
[ft** 6 ] 

BB«Bfc#l*]B«£*B«ft£:frbT#[fr:Efib. ft £ B 91 « ffi ©H B « « ft fflj © /> * 
< £fc-«fcftfl:ft**frB*»Bb. fte*ft:tt¥*ftft©«Blc, C © B fls % ¥ ft * 
ft*ftB1-*ft»iW-©ftftfr&&*»i©BBB*»Bb. -©f l o«SIO±l: 

t , zft&ofto^fc^fc-BKftftSttftSttTfcsjfcBBBB^caBjfrftT.fc., 
T. 

ftKttfcft¥ft#ft;Rtffteftl©ftBBatB&B&$n&B9iftffi*, f3 f 2 £ 2 © S ?g 

Bfc«BT**;*€*»»ftfcaBt,, *v»-r, c©»«*»6b o fflbfctatas^ma* 

iinftb, BB»l©B«B±K||BJ82©BB(it»*-r«Ctftft«if**B*BB 

* © at b * ft . 

[ft*B 7 ] 

iiHst»^iatsi»is^uTM(6isiL. tteaBfts©ffiBftftftfl©'>a: 

<tfe-*i:lft«|j|5*#I«»*l, ftBftfctt¥ftft8©*BC. £©BMbft¥»# 
l6«*t8*«tH-OKi|l*5ft*Sl ©BBftSBBb. £©|g 1 ©&&H ©±£ 
- NCtftflfli|E|t«itt«llltj:||ft««|»6ib«i2 0«Kltf«l / , ?6 
fc . uft5(Ol5)'>&< fcfc-ftKfcftfcRftStfT&SftBftftB^CBBaBTBo 
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± fc w e * i ©siisiists^ t t-r %ytn%&m? 

3iiot. wan o*xji±icttejg2(E>itajiftHij<-r«ca:«ttft2:-r«H*qc7f! 

[I»**9] 10 

ifiit^isiiitsigiJtiTjti^EiL. S5f2S9!m&©iiafa^$f?<8!i©'>& 
<it>-*fc«ft*¥S#li*»*b. i»itZWUk®>¥m#m © 3? H C . d©Kftfe¥Sflr 

i*««t5«Sti-Oftf *5ft5SlOSfig*»«l, COll © & $g |§ © ± It 

t . 

31 ill, Ht(l2|gl©«S^±tctfrfEm2©«g®$}g)*-r-5ii:^!|*ai:-r-5^m^gi^ 

* © S S * ft . 20 

[ 0 0 0 1 ] 

^fg^ttftm^&itl^&tf ^©Sj&^ftlcW u. ft It , fi * ic ± 0 it at S ft & tt ft ¥ S 

[ 0 0 0 2 ] 
[«E*©ft«] 

fi»«ft*3«&ttft«¥»^««Si:ffiv>«jK«Xtt»?«tt^u^«iia. - tt k 

aUSSSSfclllSJliliffcSnTHS ( 0H * . Nature S 3 5 3 1, 1 7 3 7 - 7 4 
OS. 199 1ff, ^eiftff 4 9 2 7 7 2 1 ^, #lf I 2 6 6 4 1 9 4 t.tIS? 6 - 1 30 
6 3 9 6 6 ^fi|, 9 - 2 5 9 9 4 3 f . 

z.o>&mm&Mx®mm\t, p - n»& s© *m»m?zm\,* tt *n mm tit®? s t, 

lftStltU5->U 3>^©fl-&*fflV>fcV*;ii:. R^-^l/- F ft -1> X £ >J - > EP ffl 
te^©ffla*»KfeJCJ;^T*^«&*^*^jST#-5Ci:l?©^a*wrsc:t^e,. 

ft«»ft««RUBa*»*»tbTttBs nx v> s . 

[ 0 0 0 3 ] 

ilffitstsitbss) «, 7/-h*«ffi (litg) i tjiy-Fii (*tffl*fis 
) 2 £#t^**#««i 1 2 a±©jp*©x*-#miR**v>T»fflE«3n. cine 40 
7y-Klii t*y-h'tI2iffli3i:it)t]M^i)S$n, z. ©-fe;u 4 tcm» 

77 - H«tt 1 H. SmttR^JfeSigttSrW-r-5^5XS^l It. £©#:7X«« 1 1 

©•fejmoBtiussn&jeiiH 1 2 tciotijEsn-rvi*. 

[ 0 0 0 4 ] 

* « S @ 1 2 , @ 8 It * "f <fc 5 K . #7LJt©ftft«B¥ill#Jll3©*iBCJtd;e*14 
«HfSnfcfcOT. *?L«©&ft«!l¥g#Jfl3tt. Kft<8l¥i§<*:»& : f£# 
«^iS£bT&fttl¥3g4*^-*h<!;L. COfifc«l#lfl:t-7l-$3!f77SSl 1 

± k a * b * a , i^t?, u ticfcoTf^at^it^Tts. * , &jRjg©i»&ttft 



( 4 ) 



JP 2004-95387 A 2004.3.25 



T i 0,) f©li*©nlf|*TS,T^ if£«ttswi*^e 

n«^fflpIflgT*S. :©nS*|*HTIJ. flIAfi. 6Mb XX (SnO.) . ftfcM 
IB (ZnO) , &ib-*7 ( N b ,0 5 ) . ?n8^l-D>f^ (SrTiO,) « 
*« £ tf n 3 . 
[ 0 0 0 5 ] 

[ 0 0 0 6 ] 

[f6W*««ftUJ:5fr*aiH] 

t: "- tt*eX«***TTB. *ai08fbi*|*ii 3£ijj;t5tfSiH 
[ 0 0 0 7 ] 

ATtt, EWMItSl^jH-Hll'fflfiiitfiiroLUMo (©flS#£W«liI) C5 
£ t t * 5. 

S ft , 8Mb X X T , £g^lc£tt3x*;w*-l^;v©{3:ga*&|,>fc*l;:> ft $ & ^ je 

y<om^\z tt^rmz.*) % < . nieu 4i^aAsnt#asoiftif i 1 3 

[ 0 0 0 8 ] 

£*Ui> K {b ? * > K t> V> T fc » lt^fe^l4^^ffiA^nfc^?LM©K^*¥^fr^l 
[ 0 0 0 9 ] 

*. ttftHft (ZnO) iSftXX (Sn0 2 ) & *> ft m Z M l&? % 

[0010] 

SI [6j ± L T li V* & V> „ 
[001 1 ] 
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* r * *» . *> b < » m m * \z * - -> +■ u - y 7- ;p e y 5? > , h* - ;ptr y 5? > . 7 > * - 7 

• © & s ft % « & ss jd r « z. t # & s t * 5 . 

[0012] 

ttfcftmiE, MHfl: J: 0 fcfcan*fc»fc, 3£*S*gm 

[0013] 
[0014] 

[^s$*st-r-5fc*©^e] 

-tfc**sftfc*?e#ttft#r**a*©afl;*i|ii»fr]it, £©#jLft©sii*«8i 

^*^^*jFLMtl^-!ftg©iRfeT*svM*»|R^^&^m 1 ©««® ,!:, £©«£)!© 
S»Mt»?mi t*ft*«lSt J: D«*3ft, U*t>*«tt. ^iftnmi 
*fttt*#-r*«tt?*fctt*jRfc j; D£fiK2ft.5?fl2 © ?g JI £ Ic J: DUlttiCtr 

[0015] 

. t9iBSwmg©satem«¥®fii©/>^ < t fc-si5icKfc^*s^@&^^u, c©tt^« 

»*ftO*Bett. £© «fc PI -©*K*s&*jb j 

[0016] 

(-sunt, loiftiiitosjg^itiftf^s. ^ncto, 

S5 * 3 „ 

s»-aAsn&«^*t^^*Mra?g««cafsu.fi«pst©BBtfmi i **Siig^-r-5** 
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10 



20 



a* m '> r s . 

[0017] 

•C®»20j«I**)8t«»S©fii»oi***- MJ m > lI|5**»# iSD t S 

feft^,S20tllOfi«»©i*)K-KMJ»ftft*|*l»D!Slloaii 
[0018] 

ffliE8{t«i¥5g*ji ffi». ^*x\ o-^a, * > 

& S © & {b » , Bit ft; ft . f ;i<;nb«i^ffl*^3yt^ Korttibs 

[0019] 

. *£&«««©«£«*««©*&< ± *>-mtzwub**m*m*Bi&L, summit® 
*»6te**2o*H»***b. sec, znzvmo'ptt < th-M\z&mz&%2i± 

WIS* 1 ©««S**tff *7c**Stf8»fcg*U. CO»K»619llllA 

saiBswma^iD^u^Ms^fcft^^^MiirtafE^iossg^^^-rsri:*^® 
tts. 

[ 0 0 2 0 ] 

bfcmliaSWmg*Ja^L,t9fHmi©SS^±lCt8f2m2©«ffi^$^ / s-r-5:: ( !:*t«: 
[ 0 0 2 1 ] 

***ox*****a&<om*iriktt* &mnmt*mnmt ****** \,T#inm 
fiu *>eM««0«Bft***©*&< <ht>-a5itKfb«!i¥^*i*^^L, men 

ntt&mnm** «iwlx2 (D**m*m&ir*ycx**ti**izmni,. * 40 

V»T, -©***61t0fflUfcttBaw*«ftip||l,. H3IHmi©«M^±lrWBm2© 
[ 0 0 2 2 ] 

£ftflstt**#*©Sj9i~. i©8ft«#s#I*i)Sts|,it H -0 ft f^^ sg 



30 
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£ # & tt 3 . 
[ 0 0 2 3 ] 

^©mgra»C«ffi*?|lDL > S3|B^l<Dftffig±|ciii e m2oaffi®$^ fi £-r5i<!:*t« 
* L V* . 

[ 0 0 2 4 ] 

^tf@ttirS»L. ^CV^-C. cn60«*Wfc«EftSllDl/. M 12 * 1 © £ 91 ± fc ffi IB 

[ 0 0 2 5 ] 

[ & >P§ © HIS © J§s &] 

His. *^w©-^is©^^©^m^^*Ts^-r»f®®. B2ii. ^©jtm^ft^^ 

V>T.E7Rtf08£ll-©fftjSijifi|ctS|l-©#^£ttLT£.5. 
[ 0 0 2 6 ] 

«) 2 it. iittc^7XSfi*^5*y-Fil ( # a m S ) 2 t *t . & & -r -5 ft 
««»22«±©ff*oX'<-t)-rai», NAtf|fm<vtinneH|t.«()TNAEIS 
n , C«67;-H*I2 1 £*V-H*«2fc*e3ifcJ:0-»j«aft3 3 siB|Bai. b ,,, 

[ 0 0 2 7 ] 

*V-F««2tt. ltttt«t««f|»6ik««ot, RftXX (SnO.) . SS? ft X 
X^t8ft^>^A (I TO : I nd i urn Tin Oxide) $0@iK«tSI 
fc»*3nfc» 3 X«, Sfctt. 5-* > (Ti) -^7^3 ~* A (Al) ^ © & JS ^ 
*'JlfV>fl/7^-h (PET:polyethylene terephtha 
1 ate) *©*K«±fc, AJU. Sfcft® {SnO,) > I T O « © * « £ *t Jg £ 3 ft fc 

isftss - * * v» « , # 7 x . #*»*»6a*ai«±fc, e & ( P t > . * - # 

Stt*»JfjgfcfflVi^ftS. 
[ 0 0 2 8 ] 

• S3tt ' zttUfr % ft z, b or , # 7 x . 7jkit, ;i/ 3 - 7 

?0t5Sy ^> x#*->»K. 79»||, *>J7SH»ffi, *ij * >8fS!r^© 

H»ft5i:LTtt, I. (39*) , Li I ( 3 7 ft 'J f ^ A ) . ?^*7"DK)K« 

fc. ttttOft fc, l*85iLTtt, Hftft3ftfc«»H d t J; 0 Lv ». 

[ 0 0 2 9 ] 

7/ - h-«a 2 1 a. n^g 5 «c*scntt»tf*aiittimi*«»itsnfcs 
n§*« i 1 c©a««« 1 : 1 ©ssttfcw-rssntjBjfcsftfcftsfcji 2 2 tc«t 0 
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otonft zuzmfto&i&m ( m 1 © & m m ) 32i, c©ifitt©fcaii3 2©*®fc^ 

&3illteftfl:tt¥*ttl3 16tt&-f«fttt£Jlft:«ttJ(A>&fc«|fe?Kc!>ttSj| (ft 
2 © ft ffi ! ) 33t, :n&«ft*|«#13 1Stf|iag 3 2 , 33© '> 

[ 0 0 3 0 ] 

03H*^M^ffi©jt««s©mi©^^«a|*S-r»fBi0T*r), £ ©3fe««JI 4 1 tt. 

&2ftm&it<to*m#m 3 1 &H-®ttjt*&&«tt7tte>ttBji on 

© tt 8 1 ) 42i, -©&Ttt©«SE42©3gffiK^j£$ftjKifEBMfc&¥&#:li3 1£ 

*l*l3 11«»Ii4 2 > 4 3 ©*HICK»$ tl&Jgi&fili (H*K) ifcj:0«* 
e5 tl T V> 5 . 
[ 0 0 3 1 ] 

04te*£26^gg©ft^fcJi©sg2©£j£^£^T®r®®T;&D. d © ft « & JI 5 1 (4 , 
«^eStt€:#-rs#-?LK©^ft«5^^ft@3 It, C©ftftft¥*#:j|3 1 © ® Ic j& 
tittft<b«¥**j| 3 1 *»)St5«lf £H-0ttJt* &&«jRtto*BJ| (mi© 
ftffiS) 52£. £ ©$# ©«?gJl 5 2 ©SffiCKAS tlttGftfls«¥*#j| 3 1 £ flt fi£ 
t5*StSft5«fi^&S5Rtt©ftli ( Sg 2 © ft g )i ) 53i, Hfl^ttftStt** 
*I3 UtfftSf 5 2 , 5 3©^®lciR«$nfcJi®fe^ (HvK) tfc«kO*«S*l 
TH5. 
[ 0 0 3 2 ] 

B5«#£J6^j^ft««|f©m3©g^fl£^-$-||ff H g|. t »£r, < £ © ft « £ Jf 6 1 te . 
tffiittSWtS^RSOSfttt^SflS 1 fc, :<DSlt|f$#|3 1 © S ® J£ 

j£3ftttftfttt¥*ttji 3 i 5i^t5i»t^-cDtf t©tii (mi 

©ftgg) 62i, £©&^tt©ftSJp 6 2 ©15® ttfflettft;«¥*flcj| 3 1 * 

ft^SftgS lSt)ttIi 6 2, 6 3©*iB£!ft*3*-l%:SR«&*(H;KK) £ K <fc D « 
[ 0 0 3 3 ] 

fcfc. ±fS©ftt|«Ji2 2. 4 1. 5 1. 6 1 fc*V>Ttt, Bltt © ft ?g Jf £ . *t S 
*»fc*l*bT«ttSi:£Trgtttfcfc-3fc'b©*»U, & ^ 1* © ft « ® <h tt . «*<-3B*« 
*fc»JfcStl&t>©, %>U<tt&ttlc^j$3:n;fcfc©£Jgb. M # K ± # ft i£ « & u 
[ 0 0 3 4 ] 

S9!*«l 1 tt. Iitt*ft5^7X, PiBTdClilC, ftftxX (S n O a ) , 
mitZX-ZHmfcl >W A (ITO) . 7^$|BlikxX (FTO: f 1 uor i n 
e Tin Ox i d e) *©**ttRtfaHtt**T*||tf*jSatt&t>©at#afcfc 

[ 0 0 3 5 ] 

a«tt*^»«ttK"3v»Ttti*teiRftr*fe©Trtta:vi3at. sis we, ±B§ft©r>*>j?r5t 

©*H©*ft©3fefc»bTaiH-C**i:t3&« ) feBT*D, fll^tf, 400-90 Onm© 

mmmw\z&\,*r , »^#©Sii^«5o%w±T*-5©^»ib<. 7 0%«±-e*-5 

©**«*fcff* UH. *&, C ©gUtt&tf S^ft * Wt -5)«©*®ffifei (BSJffifcxi: *>V> 
5) tt, ttV>g A 1*. jfftLH*IJ5ttoiBttl 00Q/OKTT*!). ^^tcjfib 

^mt&.m^T\f « &©k. ±e©k©±. «u< tta«ttft#r**«©±fc, & 

[ 0 0 3 6 ] 

ii«fi*tt, ^«*6M#stifc**R«b, £©ftic «k d ig^nfcif ^tfgitt 
SftS|.}LI©ifb«!l¥i*l3 1 l:ftAt5fe©T, it!gfi^i:bT«. *R§ft©5 
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[ 0 0 3 7 ] 

#?Lft©ftftft¥£#JI3 UiiSI-S^StlTtt, ?9 > (Ti) , jg IB (Zn) 
=.*? (Nb) , -f > 5? 17 A (In) . XX (Sn) . * > X X 5r > (w) . 9 y 9 fr\ 
T a ) . XhD>?n (Sr) . AUfA (Ba) . V X * -> >> A ( M g ) . 5>* 3 = 
-7 A (Zr) 0»*»6«*a*l«^ft<ttia©«ftft-r*»!:t3j»fiF*L<. :ns 

S fc . :n6o^lKftfto«bDl:. -tt£©&JPSftftfticffi©jiK#£|Bg|<-;7-Lfc 
g7cftgsJD&Kftftft£ffiUT i fe«fcv>„ 
[ 0 0 3 8 ] 

H©ftftft#8#ft3 1 © * ft £ K o V> T tt # C Bg £ 3 *l 5 t> © T tt fc V> 0i . £ ft & 0t ;« 
V>«£R»-r*ft«fift©ft0iJ|*LftV»&»K, »S-«(!)IHJ:(!)#a«#«ItS 

5g B5 « © 1 0 0-5 0 0 0 fg © £ ig @j « . J:0#£L<tt5 0 0-3 0 0 0 © m £ B H 
[ 0 0 3 9 ] 

ilOlSiTS58gl 3 2 . 42. 52. 6 2 * ft fiST -5 ft ft tt . ft ft % * * * 1 3 
1 *ftft-r*ft«fcft-©ftftTr**. 

*fc.j£2©&ffijI-T!2>S&ftft3 3. 43. 53. 6 3 ^D^t^DIlt S^blfg 
*ft3 1*fttf-r**ftfcftfc*ftR*Sfcsfc©T.. 4R«**3yt-f H. 

^^^^ Hittts as ft . ©»*»6aft«n«^&<tt>iaTj*«i:t*«if 

* b v» . 

[ 0 0 4 0 ] 

^gfctLTtt. ft*tt. ->Un>, y*v = ->A#©*^r#*#t&«ftHA»*Kf6 

n. it§«fi#tuu, «*.«. i i i-v^^^ft¥^fr. i i - v i m ft 

£ft*****t*tf6*l. I I I-Vlft^ftfifttLtiJ, «*.«. G a A s . Ga 
A 1 A s . GaAsP. G a A 1 A s P?i)$|f 5ft5. * fc . ^BO^j^yt-f K i: 

bxa. « * « . & « © n ft ft , m ft ft . t v y ft ft . *fctt*-n&©ft&ftft£tfttf& 

ft . iC^RtlTli. ft A « . v^'/n (Mg) . ^ * > (Ti) , j> ;p n - ^ a 
(Zr) . - * X (Nb) , * > * ;P (Ta) . X -f ft (Si) . ^D>f^ (Sr 
) . /t »J * A ( B a ) . -f y b «j c A ( Y ) . 7 ;P 5 ~ A ( A 1 ) . -f > 3? * A ( , „ 
) . X X (Sn) , mm (Zn) . fX?X (Bi) . 9 > 9 X y- > (w) . 7>^t> 
(Sb) . ft (Cu) ft *t Hi & n * . 
[ 0 0 4 1 ] 

* fc . ^O^X*-f hilSftSft&fttLTH, ft A tt . ^^>SEXhD>^^7A ( 
SrTiO,) . f^S/t>jn (BaTiO.) . ? 9 >Wl7> b U > ? * & \) $ & 
(Sr x Ba,- x TiO s ) . ? 9 > Wt A V V & ? > 9 > (Ba.La.-.TIO, 

) . 9-9 >mt> A (CaTiO,) . f ^ >fit h U D A (NaTiO,) . ^ 

>ftb*X VX (BiTiO,) . -*X&# «j *A (KNbO,) ft 01 ft tt 5 ft * . * & 
. J:n6©ft^«fcft»jcft*H-XbTttft-r*iltfeT**. 

tn.ftCZnOlftft, B a ©ftftft, I n ©ftftft, S r ©ftftft. Z r ©ftftft 
. A 1 ©ft ft ft. Mg©ftftft0t#£bV>. 
[ 0 0 4 2 ] 

Sfttfi*i3 HJSftf:?> (TiO.) ©«^tt. j2Bt!ltU, Zn. B 
a. In. Sr. Al. Zr. Nb. Ta©ftft«0««FSLV». * , ftftft¥3t#H3 
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lftlftfcMft <Z nO) »20«IHT. Ba, In.Sr A] Zr 

- Nb, Ta. T iOlftWffSU*. ftfc«¥*frfl3 l« ft xX (SnO 

.) S2<D»iitU. Ti, Cu. Z r. Bi, Ta, Nb. Y, A 1 © 

[ 0 0 4 3 ] 

±fE©fc«jI32. 4 2 . 5 2. 6 2 J^«I1 3 3, 4 3. 5 3 . 6 3 ^fit^ S 

$«§Sttett. Hnc«ftii*i*i3iMi3nfc8ui SlUi Macs* 

( 0 0 4 4 ] 

OOtBT.OMfUnctCiO, ^OOSftftfifis l©*ffifc, mi© 
«HtS58li 3 2 ( 4 2. 5 2. 6 2 ) *i«t*Ct«iT*« 
[ 0 0 4 5 ] 

*> ft. a« + *sv»tt«**Ha + KiT«iiijEb. *v>t. g2 <D&mm tttzyim®^ 

©«» (SfcHSHi) a. C ©£ 2 OttKJiat*'ft:«T*nK£«if'« -5 l»ttft*SH& 
ft*. tiXtf«2ottii#i:| ft « Tt{ | 6i m l ©Sa^<h^5fflS«^©iSjt 

[ 0 0 4 6 ] 

I^f MttlS <« T < «. **©*«*, M *. 

*«■«©««&. i»*«v»tt*na±©««*«fn,, cn^<ommmizm&^^m 
-©««w*faiftirin«. y >^«»feittfc^igi«^x^sg. &#tm<»* 

[ 0 0 4 7 ] 

f***fe||»SnTV»*. #l¥ 7 - 2 3 7 7 B«&g, Mas anobu 40 

Izaki. Takashi Omi : Journal of the Elec 
trochemical Society, Vol.143, No. 3 pp L5 
3 " L 5 5 ( 1 9 9 6 > • "Electrolyte optimization 
for cathodic growth of zinc oxide films" 

o 

cn«. «iitMfto**tt*e, us. Mmjku&mnm&amv* *«£:*«mfc*« 

NO,-+H I 0+2e--N0 2 -+ 20H- 

50 



30 
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Z n *'+ 2 O H Z n (OH) * 
Zn (OH) 2 — ZnO + H,0 
[ 0 0 4 8 ] 

fchOtf mm $ntl^ < fiBI ^. « , ^N 2 0 0 2 - 1 8 4 4 7 6 $#1) . 
[ 0 0 4 9 ] 

ii (mmmm) s^fflt, ^ ©ssss 1 1 ti 2 ©«g t iio«n$i^t 

. !Hl6O«««fc«ffit§llp-r«!:fcfcJ:0. $7Lft<Z>ft{btt¥*#ff3 1<D*IF<z>* 
[ 0 0 5 0 ] 

tc & 0 is is -r -s . 

0»~£V>T, 8§71ttl|f|S (S&l©#ffi»**&-r<&7tS&*£tffctt) . 72ttft 
B7l«»8t5t|fi 1 7 3llH)riS7ll;§«stl5Sft ( S g) £ £ t? tt 

. I*73HT, « A tf , *ft*©«fc*¥»*H3 1#»|fc;i*ifc**tte:fff*a 
«Sfil 1 

2C 

[ 0 0 5 1 ] 

* fc , 7 4 tt « ft $ 7 1 l;I«3nAnI*7 3(C»bT»F6lEa$n5»[fiimS. 7 5 

7 6I1|#7 3 , *f |6jt|fi 7 4S^i6tIi7 5&*lC&S£;Sn;fctiftiiJIf!&ig, 7 
7flt*ffS7 U»St5t-^ 7 8 t-^ 7 7 ©ta^*pgS-r-5SgPI55gg> 79 

[ 0 0 5 2 ] 

#Gl*«74fcbTtt. (Ti) , (Pt) , Xr>KXf-A ( H * K . 

S U S 3 1 6 9 ) . ^7770, # - # > ( *S £ 3! Ui ) 9©m*f»7 1IC^JStt©m 

*>«*fcpH*«o&*fc*;tfrT*£KfcHDaR*jiiv>.&;:fct ) T£.6. 
[ 0 0 5 3 ] 

fc * , 1*7 3i«|S|ti7 4©2O0iItti«fttBli-e*S^ > S#7 30it« 
*&. H»«J&rttJfet4> Il©SII$i*tSi&, £ 2 ©«SJI£^j£-f £}§•&©>« 

*Kajar«c t«t-r#*. jb 1 Rztm 2 ©&«j§ * c § e^ke v>x % j: < , - 

[ 0 0 5 4 ] 

«#r?§7 l*©ffi!8MI&»g<fcUTtt. 1 X 1 0"'mo 1 / L ~ 2 m o 1 / L © * * *t 

«rW*©*|-ttt«rUja*3l>62X 1 0 " »m o 1 / L ~ 2 X 1 0" 40 
'mo I / L*»ffilH. f|#r£7 1 ©p Htt. «*f^a + ©iJ4lS^$ff^fl?S 

•a-5fc*lC2^TT*^it*tSf^tv^. £ fc v #r Hi % © i$ - ft > ¥»tt*(6j±$-a-^fc 
» fc. 7 1 iMlff BSttH 4 JSinT* £ i tt * * / * fc , «#r?£ 7 1 fct h - * 7 

7Ci040t~9 5tOMO-Soljtl:il»t«i:i:*iT?**. £ » « #r ?S 7 1 ft 

[ 0 0 5 5 ] 

£ © «tlr © 88 »C , *9rtt7 2<i!>*#*&#?LftC!)tt 
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Xmtot Si ttiO , *JL»OS[|fc!||f3#@3 10lt»«JI5-fcL, £ © £ ?L » 
[ 0 0 5 6 ] 

7 3©«ElcK»b&m*f»7 l©#&£j¥f2;Sli-5;:£ai$fi;b<,>„ 

7 31;, £*, 7;u^>. ssit^o^fflgi^ . £fctttt{b**SH 

* . £ ft ic .fc D > v»ttg[fl:(H)fr4j:t*fe#*. * fc , mm mm*. 

**©*y-K**©J:3fc. it & . ft ft M « (ZnO) «eftfc««f»j£3ft&J:3fe 
ft^Tfc. »fttt*fll±atf *&ttfc7 = -JHas*fr3 C fctfff * I, V> . ft*. « *r fc 

[ 0 0 5 7 ] 

ttiRWLfcftfc. ±SOtt«I 3 2 , 42, 52. 6 2 I^tS1 3 3 , 43, 53. 
63*fat5JStUtt ( »ftSftife. taWfftaSCiil!**, JBV»*H&atTr*, 

ft«ftftftfc*V»Ttt. *7Lft©*ft«**flcft3 1. £&litll 3 2, 4 2. 5 2. 
6 2, H<ttSSl 3 3 , 4 3. 5 3. 6 3©ftBa*©«#K&V>TttVfle©«rli|^> 

[ 0 0 5 8 ] 

Otftt. #00«ftft¥i#l3 1. ^fc««S1 3 2 . 42. 5 2. 6 2. L < 

tt»SI3 3, '4 3 , 5 3. 6 3£SbTft&ICJ&r)ffl;sn.5;ii:tt&V>. 

L * t> , £©ftSEK**T**»*fc**3nfcft*fe*tt. ^«B*^BS»$tl&^*K« 

[ 0 0 5 9 ] 

C tl *t b T . «^W*rfflffiT?tt, Wffllc&g&ftft*t£JLft©ftfl;!»i|£3S#:Jg3 1, * 
fc ft & H 3 2 . 42. 52, 62. *>b<ttftgJI3 3, 43, 5 3 , 6 3 Q«I»6 
*-©*-e££*<£b5&©lC, ^7Lg©»ft*¥»*®3 1. $fe»t813 
2. 42. 52, 62, fcb<liftft|i3 3. 43. 53. 63©*®T?©*, B « £ f 

a ± © a * 6 . ««»*fHJtttffi^*©«»J:0#*Uv»ct-c***», # ft jg ft Si * jf! 
V>TftftJI32, 4 2, 5 2 , 6 2, H<litI1 3 3 , 4 3, 5 3, 6 3 £ » ft b T 

[ 0 0 6 0 ] 

ft ± © i 3 fc , ^««jSS*fe««««*f{a^lcJ:0^fi!cbfcS2©ftSl-C*-&ttS)i 

3 3 . 4 3 , 5 3 , 6 3 © ft & ^ JI © jf $ . ft « V> fit* © JP 3 tt. 1 0 nmRTiiiff t U 
<. J: !) Jf S L < a 0 . lnm~5nmt?$)S. 

- © Jc ? fcftft! 3 3 , 4 3. 5 3. 6 3 Si)St5Ctl;iO, 1Q ft 3fc C J: t> T ® jg $ 
nfcfi^A^?S4lfcif A«#3lI©i<t«5^i«:I3 lifcH«H 3 2 , 4 2, 5 2 

, 6 2^ft»-rs©£fift3ns©*. ®±-tz>z.tw-z£z. 

[ 0 0 6 1 ] 

*fc, * ft a, *iL«©«fl:*i|s»#a3i©^aiBK*v»T, 

8*545*11 3 2 (42, 52. 62) t. IttTkft URI» 6 ft ««!■ 3 3 ( 

4 3. 5 3. 6 3) fcftftfi*4ftft«ftbfcftftfcoV»T©*R9lb&at, # & IB ft £ 
©ftj£lCft£$n3%©Ttt£<, ftaft©ftfc«B¥ftftj|3 1©<!>ft:<&fe-tt#t. ft 
SI 3 2 (42, 52, 62) *SV»lligi 3 3 (43. 53. 63) tiOMSft 
T V> ft « 6 V> . 

ftftififtfc'SHT'bHft, ftAtt©ftfcft¥*ftj|3 1©<!>&<£t>-tiicft*3 
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n x v> n « «k v> . 

[ 0 0 6 2 ] 

3 2 ( 4 2, 5 2. 6 2 ) JfcHftIi 3 3 ( 4 3, 5 3 . 6 3 ) C ft 6 ft £ 

1 3 2 ( 4 2. 5 2. 6 2 ) fttf&ffiUS 3 ( 4 3. 5 3 . 6 3 ) 01 Jf * 3 n ft V> tt J* fc 
ii!&&if&£K#;*-e-£fltf£fcLT&&V>. 

* fc . *JL«©«fca*2»*«3 10*HfctiV»T, MftmtZOfrftW® 3 2 (42. 5 
2. 62) £fcia«»®33 (43. 53. 63) U . ^tl5«Ell 3 2 (42. 
52. 6 2 ) S«*8I 3 3 (43. 53. 63)fttJ»ft3nfc£?Lft0tt<b«¥»#j| 

[ 0 0 6 3 ] 

ft « v» a . *as©«ft«^t*s3 lo^iBcDtii:. «ii3 2 (42. 52, 62 

) *fcH«B1 3 3 (43. 53. 63) Z & & L , :n5SH 3 2 (42. 52, 6 
2) *fttt»ai 3 3 (4 3, 5 3. 6 3) 0SBfcfl.#tt£©*J|«&*£ft*3tt.& 

fcfc'U, ^aiOlfb!»f Sflt§3 1©^II;*UT, RSI 3 2 (4 2. 5 2. 6 2) 
*fctt«igJI33 (43. 53, 63) I: UKUK^tOI. *?6B>!©5B&£#.5 
£ fc#Tf #*. lfc*i«*Hf»6ft*«||5 8B*Il:iHTH. iigife 

*©R*B«0»**V>g. C©ii«.fi»fc«fcSJiB»B£B.sjiii9t T 33. 
[ 0 0 6 4 ] 

20 

* fc . #?L»©«fl:*¥»frB3 1©*Bfc*V»T. $fi| 3 2 (42, 52, 62) * 
fcttftfi! 3 3 (4 3, 5 3. 6 3) fc . «Si63i«fcaiSfcoT)ej&£nsgB#at??ffi-f 
5 * £ fc tt . *B.®Ollfl:!ft¥^*S3 1©*iiitJi«feSflt©iat, tS132 (4 2 
. 52. 62) *i^/Sfcll«Ii 3 3 (43. 53. 63) Z MM 2 It Z Z. t V M *. 
UV». £©«fcr> fc. £7Lft<aBfl:«¥**B3 1©*B£B«&*£©me. %9g32 

( 4 2 . 5 2 . 6 2 ) * £#/ £ fc«&BJI 33 (43. 53, 63) £ jgitt -5 « j£ fc "T 
Si fc fc «k 0 . :o*H 3 2 (42, 52, 62) JfctttlB 3 3 (43, 

5 3, 6 3 ) t>T. **fi*fca»-i-**««fM^r*©ft»±r* C fc**T 

i* -5 . 

[ 0 0 6 5 ] 

[£BM] 

WT. Jt««fc<fc D*»B**#«fcBB?-;50t, *»Btt::ft5©BlSflfc 

[ 0 0 6 6 ] 
( * £ M 1 ) 

*?lS0fftft¥l#13 ICSfitlTTiO.fitef (gEiS. 7t?-XI, 
1 0 ~ 1 5 n m) £ ffl V>. :®T i 0,8ft{tf3 011X««6T I O.^-X h 
£ ISSS L fc. CCTfJ, Ti O, ft ft ft? 3011%, l-p-^>r->-8-^-;P ( 

a-f-jue**-* < « a « ) : m m <t 3* *t » ) 65ti%, x^-t^n-* ( m m it 

5IIJ!tft5i5l;, tftZftZWmt), c tl 6 * 3 * U - ;P (EXAKTtt 40 
39) Sffl^Tl8l&. 
[ 0 0 6 7 ] 

*V*TT. SilittO^^^SStLT, SEC S n 0,«#tff Jft 3 ftfc (B 
*fc5»^tt39, sSBjfcft : 10Q/D) ft ffl v> . : O^f 5XSfi© S n O.I± I:, ±ffi 
■eifcTiO^-XhS, Xi"J->EPIPIi4fflViT5mmft©iUil:If bfc. * V> 

iOi/7XSfit HSi*P£fflV>T, AUSiTCT. 5 0 0 tT?6 0»P|, 
tfl», T i 0 2 ^-X hfomtfimHft • &*bfc. £©&J*IC«t 9 . Ti 
0 2 ^-X MS B # *t 1 2 w m © T i Oj^fLKlRt&ofc. 
[ 0 0 6 8 ] 

&V>T> £©Ti0 2 £.?LStBfc, 50mmol/L(D8««)TiCI ( ««S50(i 50 
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It * tf ft * U . ^ 6. »C € « *F * EV> T . ^g^lgTl:T 4 5 0 tT3 0»ffl, 

J: 0 . :©Ti0 1 »aiil:S2oSH*i)Sifc. ;©)ai 
tt. ^TiOJll^ifJJfifc^Xlfi*, 2 0 mm o 1 / L ©«a©Mffi7-fe 
f^Ttht-hi^y-jnisi:. ^fi (25t) TiiSfiS], S » b , © & , x * / 
- * T? ft # L » 3 £ IC , Ig^Sfi^t. *HSlgTI:i 4 5 0 tT30»|, & f£ * 
f? V> . T i 0 1 $Ig±l:i2©SSgT^5ZnOt5II*f^Lfc. 
[ 0 0 6 9 ] 

£©.i;5lCLTf£SS;*nfc, TiO,«flK^Zn04tli(D2tKSIIS$«t% 10 

fx ( 2 . 2 ' - tf tf u 3? ;p - 4 , 4 ' - # ;u # > & ) ;i/ x — A (I I ) ) *!0. 5 
mmo 1 /Ljg£©X:*/-;U 2 4 Kl j|ttt« H 2: C J: Q «Rf 2 « 

[ 0 0 7 0 ] 

**nfcfco*7;-Hii2itu *«ttRtfaHtt**-r*a!H*«ii± 

tAV-Hfi2tOHIBS2 5(imtbfc. :ft57;-H||2 1, # V - F « « 2 20 
*i«««3fc±t)»j«3nfcaiBI*fc. fl#ft$&i:bTI 2 , L i I. -^fj^n 

[ 0 0 7 1 ] 

($km 2 ) 

**«HiHlC, TiOJ}H||ftS«7XSIJjf8L, :®Ti0^ag|J: 
ItT i O 2 ftSI ?ifS L , S & fcftttSft&CJ: 0 , u©T i 0:81111;, $g 2 © 
*IBHTfift-f>y^i ( I n 2 O 3 ) tSI^^^U. 

1 il^^tc. *t&£*©K*. ■fe;P*jg©^^=fe)g^cfT v>> 

ft*5> fcttSfcSsfc «fc 5 I n,0,IIliDil», ±I2©T i 0 2 Stg!a*Jgf£3nfc 
^7^SS«. S ft ** 2 Ommo 1 / LO-f >-^|)i7tf ^7tht- hx^ J — 

(251) TUiaigtL, *©l*x*/-;Hrife1iH,, JB V»T. * 

^ 3 B IS T > 4 5 0 CT3 0 »|,.*j*tfr5 C K ioTff^ft. 
[ 0 0 7 2 ] 

■&mm \ tmm\z. t i o^jLiiM^^xsissfsi, c©t i o 2 £?isttt± 

fcTIO,*«Ji*»jffiU, S5C*«a«ftfcJ:0. i 0,81111;, SB 2 © 

IBItl/TBft^U'jA (BaO) &&JI£^ji£L;fc„ 

*«0«3©}fcm£ftij|^fcf1s«U&. 

^SISSl;<t5B a08Ii©«*«, 1SOT i o 2 8ffii^«(£^nfc^7 
XiSS, 8S^2 Ommo l/L©/'!U l 7A-fV/n#+->H©-fvyDt!jP7;|/3- 

£ia (2 5"C) r 1 « m « mv , -tcoa, y L , v» 

[ 0 0 7 3 ] 
(Hlfi«4) 

nmmitmm\z, t i o,*.jLn*^#^9x*ttt^Rb, c © t i o 2 £?Litj£± 

i:t i 0,811^1^1, S &c«fttt#rffl£c «fc t> , ^©T i oJSili;, $2 
©taiiHSftlffi (ZnO) 8ai4«^lfc. so 
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^ it m 4 © * « % &$ $ ^ h t & . 

[ 0 0 7 4 ] 

fcfc, I^WtffflftCUZnOtliOislili, MiO^Ommol/LOBaMtt* 
8* (PHS2. 0 fcSBg) t|#»71iL, ^©fDffS7 lOiag (j&fi) *» 7 0 "C 
©£ft=TfflSSfrofc. *ffl«a74CttMtt««. tfi#lS7 5l:BAg/AgC 1 
(sat. ) $. «<£#!!«7 5£fflV>TTi0 2 #?Lg|iS|©«ft£- 

0. 9 v izmmhtttfibnmmTcZftifi. czmt. t i o^nnm-M^inm 7 4 

mit«n-5^S^aS:2 OmC/cm'iLfe. * © & , M*S.atx^y-;Wt?ft^b. 
« & *F £ ffl V> T , * ^ g ffi ^ T . 4 5 0 tT30»S. * J* * fr o fc . 

[ 0 0 7 5 ] 

(tt»W 1 ) 

mmmi tmm\z, t i o 2 #-n.Hjg##^7x*«&^sjufc. 
it®M 1 <Dytm&&m?z tit. 

[ 0 0 7 6 ] 
(tfc«W 2 ) 

*©&, ««&*©»* . * » in s e> » a * ng^f? v> 

[ 0 0 7 7 ] 

3 ) 

^JSW 1 tHIK, T i 0,#a»«#t«57fi«4ff!lt 1 i©T i O^JLIIl 

tkK0!l3©^m^^m?^^«Lfc. 

fc J: 3 z n O ©Jg^ ±fE©T i 0 2 £JL®Biat^f£3tx£# 
5xS ^*> ■ * *• 2 Ommo I /L©MtB7-fe^;W7-feh:*--hx* / -)Vfefe\z m 
fi (25-C) -Cll»Bi*l. *©&. x^y-^Tttfrb. Ig^fflUT, *»f?B8 
^ T . 4 5 0 tT30»B. tt*K«fT3£ifc.fct>TfTofc. 
[ 0 0 7 8 ] 

(tfc«« 4 ) 

ItTI^TI CiBflkft^ (Tt^-Xl, 1 0 ~ 1 5 nm) t. M»7 

■fe^^T-feh^-h (Z n a c a c 2 ) £ jfc & . Ti0 2 -Znacac 2 ^-Xh£p 
gb. £*l*B]*iJ, JS^fS C £ fc i 0 , T iOJIHSf tZnOttfCI^^JLI 

±t2©^-7.H©^S«, TiO 2 j@|S}a^3 0SS% 1 M^7±^)V7±hi--h5m 

0, £n*>$3*D-;U (EXAKTtfi) £fflV>TSI$b*:. 
[ 0 0 7 9 ] 

MSIIO^XSfitLT, S n OJ#«^nft»7Xi« (B 

^ISBifT&SI, «E®Jftft : 10Q/D) *JBH, £©#5***©SnO,JK±fc, ±|H 
T?#fcT i0 2 -Znac ac 2 ^-^h*, ^ 'J->SI**«^ 5mmA(D»* 
IC M ft b . *UT, £©#:?;**«£, « ^ *P £ fl? V> T > * M ffi » T (C T > 5 0 0 tT 
6 0 # fffl > & fifc * f? V> , T i 0,-Zn a c a c 2 ^ - 7. h+©8*l&tfttKj££-«3-ft 

• RfcSbfc. £©££. m®7±^)\>7±bi-- h (Znacac) «. » £ * fc J; D . 
tiAM ~5 nmiSo^SftLfcSfbllB (ZnO) 's£Xft.LTV>fc 

[ 0 0 8 0 ] 
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Tl 0,«iftTi:ZnO|ttfOift#IL«|*i|S)JsnTH*£itt 1 ff| 
S*&lC e k0«§82n&. £ © <h # ©T i 0,jBi&&^<iZnO|&&^©ig£#-?l.»JI©J¥ 
« 1 3 m m T & o . 

« i t H * k . it ® 3i © k » . ;p«!jft0j*&$ji*fTV>. tfc ft 0« 4 © * 

[ 0 0 8 1 ] 

(fftt) 

Mm (mA/cm J ) . ftiMJj&ttJE (V) . |«if (f. f. ) , 3tl^J^-i^i 

£ £ T tt . ±IH©*i60M~4;&tftt&0!ll~4©&ftm£ftMi : FI;:t3UT. ±H«ffi-fe 
*MflO , ;-?-5'Sik-?- (llJT*SttS YSS 1 5 OA) *ibv». x 7 v x 
1. 5, AJt)tSiS*«l 0 OmW/cm ! Cl«t*M *07y-H«*«jJ»6JB» 
Ufc. 

[ 0 0 8 2 ] 

c © m at © n \z . mmm&m^mm (^--xu-^m. v - x * * - a - . y h 2 4 0 0 
ci©ai^«**«ic^-r. 

[ 0 0 8 3 ] 
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[ 0 0 8 4 ] 

£0*£»*Kj;n«, mmm i ~~ 4 <DKm$>mm?T*\t. %m&nm& 1 2 - 1 5 m a 

/cm 1 , 3tBBtt*JB£*«0. 7 1- 0. 8 1 V, »ttHf *<0. 70-0. 7 4, ^ ^ 
ft r> & • 

£*lfc»LT, ttttMl. 2 C7)fts|£ft3i^ ||JS#J 1 - 4 £ fcfc^T, #JS*&*SE*< 

1 3-1 6mA/ c m 2 <h V> * M ife « EE «t 0 . 63-0. 65V, MVtm 

TWO. 6 4 - 0. 6 6 , #M&&**t 5 . 5-6. 7U*^<inT^c, 
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[ 0 0 8 5 ] 

tt&fll 3 0%«XSt«? Ttt. iI«l-4tlt^T 1 ttR!#«jE*<0. 77Vfc 
afi*V»t>©0, 3 m A/ c m\ * tt B ^ ** 0 . 50, % % X ft 556 * a* 1 

tfc«« 4 ©ttSgft*? TTtt. gffiffl 1 ~ 4 i tk^T, 0 . 77V, 

»* H ^ 72tie&V^©©, *S«5iSi!9mA/cm ! , ft«Xft#H£a<4 

[ 0 0 8 6 ] 
[ 38 © $ * ] 

fc«^**H**J*r**ftiH-©*^*&&*Si©fcBJI*»rtb. 
■ tti!ttfttt¥**J| ft «*r««ll& Aft 6 2 

# T» * * . U fc ** o T , *V>*«*»**il*:i:*tttS. 
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